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Abstract  
In this study, we examine three types of second-order effects stemming from ICT innovation: subversive, 
adaptive, and generative. In order to theorize about the precursors of generative second-order effects, we 
use Galbraith’s organizational information processing theory to the highlight variables that moderate the 
relationships between the diffusion of ICT innovations and the variety of local adaptations that might enable 
or inhibit innovation. Future research will focus on second-order effects of Healthcare Information 
Technology (HIT) innovation. 






Information and communication technologies (ICTs) are fundamental to the innovations that are disrupting 
contemporary work practices, organizations, industries, and society. These disruptive ICT innovations do not 
take the form of single, well-defined technologies acting alone, nor do they comprise a series of discrete 
events involving the generation and diffusion of a single, well-defined innovation. Instead, ICTs are 
implicated in wider “wakes” of cascading technology, process and service innovations (Boland, Lyytinen, & 
Yoo, 2007; Lyytinen & Rose, 2003; Swanson, 1994). In an organizational context, not only are ICT 
innovations responsible for direct effects, but as these ICTs become integrated into the routines and settings 
of the people interacting with them, they also contribute to technologies-in-practice (Orlikowski, 2000) that 
evolve, post-implementation, in a host of unforeseen ways. In addition to the expected results of these ICTs 
(first-order effects), unintended consequences simultaneously develop. We refer to these often unanticipated 
routines, processes, or ensuing technologies as “second-order” effects of the innovation. The generation of 
disruptive ICT innovations is inevitably accompanied by a multitude of second-order effects, some of which 
may be valuable to the organization, others of which are detrimental. 
It is suggested that since corporate IT budgets have fallen in response to a general trend of unrealized 
benefits and economic uncertainty (Pettey & Stevens, 2010), IS scholars should take up the call to advise 
organizations on how they might derive further value from information systems. One response to this call 
currently under study is the proposal that some users identify value-adding features of existing systems, thus 
leading to higher return for IS investment, based on the trainable cognitive factor of mindfulness (Wright, 
Thatcher, Roberts, & Zagenczyk, 2011). In a complementary attempt to assist industry in the realization of 
greater returns for lesser IT budgets, we look to the realm of innovation, suggesting organizations might 
pursue more thorough exploitation of their IS investments through contingencies that lead to a wider range of 
realized indirect benefits. Proposing second-order effects of innovations as a potential source of added value 
for organizations, we look to develop a theory-based explanation of the factors leading users to generatively 
interact with base ICT innovations. With respect to the organizational innovation so often associated with 
ICT diffusion, there is little guidance as to the conditions whereby the diffusion can subsequently result in 
(1) innovative products, processes, and services (“generative” second-order effects); (2) accommodating 
changes to existing processes (“adaptive” second-order effects); and (3) reactions to undermine or turn-back 
the diffusion of the innovation (“subversive” second order effects). We propose a plan to investigate these 
conditions in our quest to ultimately recommend organizational contingencies to promote generative second-
order effects such that organizations might realize greater advantages from their information system 
implementations.   
While some empirical studies do describe certain second-order effects accompanying the diffusion of ICT 
innovations (e.g.,Boland et al. 2007; Damsgaard et al. 1998), few studies distinguish among the different 
forms of second-order effects (i.e. generative, adaptive, or subversive) or theorize about the factors that lead 
to these different second-order effects. More prevalent is the classification of second-order effects according 
to a positive/negative dichotomy, without consideration of the wider implications for future innovation (see 
Sveiby et al. 2009). Generative second-order effects are particularly important because it is through 
generativity that organizations can reinvent themselves and be sustained over time (Avital & Te’eni, 2009).  
While there is a long-standing tradition in information systems research of dealing with first-order adaptation 
and resistance of ICT innovations e.g. (DeSanctis & Poole, 1994; Lapointe & Rivard, 2005; Tyre & 
Orlikowski, 1994), few authors examine second-order effects of adaptation or attempt to distinguish which 
adaptations lead to generative second-order effects. 
Generative second-order effects of ICT innovation begin with the same components as all other varieties of 
unintended consequence—interaction between a user and a base innovation. The capacity exists at the outset 
of this process to result in any number of positive or negative scenarios, but additional factors cause the user 
to further engage in a uniquely beneficial generative course of action. Instead of merely progressing from 
point A to a prescribed point B, the user creatively engages the base innovation, interacting with it in such a 
 
 
way that a whole new set of previously unanticipated points B become possible. Avital and Te'eni (2009) 
define this human attribute of “generative capacity” as the ability to rejuvenate, to produce new 
configurations and possibilities, to reframe the way we see and understand the world and to challenge the 
normative status quo in a particular task-driven context. Generative unintended consequences set the stage 
for continued innovation by opening up new conduits of thinking, acting, and organizing such that users are 
empowered to recombine, create, and adapt to challenges in creative and productive ways (Avital & Te’eni, 
2009). The application of generative capacity is the critical user contribution that drives the process of 
unintended consequences down the path to sustained, regenerative innovation, instead of stopping at a 
particular task-based resolution.  
Because generative unintended consequences are accidental or unplanned, by definition they are not 
anticipated by the innovator. However, this does not preclude the adopting organization from anticipating the 
fact that any number of positive or negative unintended consequences may occur in response to the 
implementation of an innovative technology. It may be possible for organizations to direct users along the 
critical path from innovation adoption to generative unintended effects, as opposed to subversive or merely 
adaptive consequences, which would at worst harm the organization intentionally and at best lead to 
maintenance of the status quo. If there is some set of circumstantial factors that can be identified as 
contributing to the path of greatest benefit, then organizations would be benefit from the knowledge of what 
those factors are.  As such, the research question driving our research is: What organizational contingencies 
facilitate generative second-order effects of ICT innovation?  
In an effort to begin theorizing about generative second-order effects of ICT innovation, we propose a 
framework to delineate the various resultant paths. Drawing upon information processing theory (Galbraith, 
1974; Tushman & Nadler, 1978), we highlight the variables that moderate the relationship between the 
diffusion of base technologies and the array of local responses that might enable or inhibit innovation. 
Information processing theory is a suitable lens for studying generativity because of its rich history in 
understanding the organizational conditions that resolve uncertainty in a variety of contexts and that put 
organizations in the position to create and innovate (Tushman & Nadler, 1978).    
We look to the context of the U.S. healthcare industry for data collection, due to the unique constraints 
brought about by the mandated Health Information Technology for Economic and Clinical Health (HITECH) 
act. HITECH is intended to promote the widespread adoption and standardization of health information 
technology (HIT) by requiring electronic transmission of all health-related information by medical providers 
in the U.S. While the wide-spread implementation of HIT is considered the most promising mechanism for 
improving overall quality, safety and efficiency within the American health delivery system (Chaudhry et al., 
2006), the pervasive conversion to digitally-mediated processes represents a drastic change to the routines of 
the majority of U.S. physicians. The introduction of numerous base innovations into the realm of patient care 
offers us a wealth of opportunity to observe an array of reactions in response to a federally-required 
directive.  
The remainder of our paper is organized as follows: we begin with reviews of the innovation and 
organizational information processing streams of literature. We then integrate the two with a set of 
propositions that inform our research perspective, and follow with an outline of our research plan. 
ICT Innovation and Second-Order Effects 
The mode in which an ICT is interpreted and adopted at a local level is in part determined by a collective 
sensemaking process (Swanson & Ramiller, 2004) whereby groups within an organization figure out whether 
to and how to adopt the ICT. ICTs are adopted idiosyncratically in organizations, the resulting socio-
technical configuration being referred to as “technology-in-practice” (Orlikowski, 2000). On an 
organizational level, we consider the outcomes associated with new technologies-in-practice to be “first-
order” effects of the ICT innovation (see Figure 1). Locally, innovations are met with a variety of responses, 
 
 
ranging on one hand from outright “acceptance” (F. D. Davis, 1989; Venkatesh, Morris, G. B. Davis, & F. D. 
Davis, 2003) to “resistance” on the other hand (Lapointe & Rivard, 2005; Markus, 1983). In between there 
are a number of ways organizations can appropriate technology through a process of mutual adaptation 
between the technology and the local practices (Leonard-Barton, 1988; Majchrzak, Rice, Malhotra, King, & 
Ba, 2000; Tyre & Orlikowski, 1994), often under the rubric of “improvisation” or “bricolage” (Boudreau & 
Robey, 2005; Orlikowski, 1996; Garud & Karnøe, 2003) or through “workarounds” (Azad & King, 2008). 
 
Figure 1. Second-order Effects of ICT Innovation 
Once the technology is in practice, however, subsequent effects may ensue, depending, we argue, on the fit 
of the technology-in-practice with organizational structure, incumbent tasks, and existing ICT infrastructures. 
Ideally, indirect responses to the technology-in-practice assume generative forms of enabling ICT, process, 
and service innovations (Lyytinen & Rose, 2003; Swanson, 1994), complementary administrative 
innovations (Damsgaard & Lyytinen, 1998), or cascading, emergent forms of innovation borne of the new 
capabilities (Boland, Lyytinen, & Yoo, 2007). In reality, however, second-order effects range from 
subversive to merely accommodating responses in addition to the ideal generative reactions that are so 
important to organizations.     
For an example of an emergent innovation resulting from a disruptive ICT, we need look no further than the 
ubiquitous iPhone. Arguably a base innovation representing a treasure of opportunity for generative 
innovation by organizations and individuals alike, the iPhone’s three-dimensional accelerometer is 
implicated in an array of generative second-order effects. Intended by the iPhone’s designers to allow the 
device to know when it is being tilted as an input mechanism for games and applications, the accelerometer 
has been exploited by medical researchers in the diagnosis of Parkinson’s tremors (LeMoyne, Mastroianni, 
Cozza, Coroian, & Grundfest, 2010).  The range of second-order effects spawned by this one feature, though 
likely not as beneficial to society as a telemedicine device capable of remotely diagnosing and monitoring 
the therapy efficacy of a degenerative disorder of the central nervous system, is nonetheless illustrative of the 
phenomenon we are seeking here to understand.  
A critical characteristic of generative second-order effects is the absence of adaptation, which we view as an 
accommodative set of responses enabling participants of technologies-in-use to achieve the work goals 
originally intended, but in an unintended manner. When an innovation is adopted by an organization but 
ultimately does not directly fulfil its requirements, users must adapt their routines to the technology in order 
for the intended consequence to be successfully achieved. For example, if a new system is implemented for 
documenting ongoing patient concerns that requires caregivers to input details in a particular order, if this 
order does not mirror the caregiver’s traditional routine then he must adapt in some fashion, either by 
inputting details into the system in an unintended way (i.e., making notes in open fields to input properly at a 
 
 
later point), or by altering his routine to mimic the process built into system. In the case that the caregiver 
perseveres toward the intended goal of recording the patient’s medical concerns in the mandated system by 
altering his routines, adaptive unintended consequences thus flow indirectly from the adopted innovation. 
Although not detrimental to the organization and at least beneficial in the sense that they enable work to 
continue, adaptive second-order effects do not imply value added to the organization because they do not 
entail creative reconfiguration of a given technological innovation to produce new functionality. In effect, 
adaptive second-order effects maintain the status quo. 
A third category of second-order effects is observed when initial resistance from particular elements within 
the organization does not disappear once the technology is embedded in practice, but instead, factions within 
the organization continue to act to undermine or subvert the ICT innovation (Marakas & Hornik, 1996). 
Whereas user resistance to new IS implementations may be an expected direct effect that organizations are 
likely to anticipate when planning for a new system, serious, unanticipated problems may arise in the form of 
second-order effects such as the emergence of group resistance as a power struggle (Lapointe & Rivard, 
2005). While this example implicates a multi-level phenomenon, we do not envision subversive second-order 
effects to be constrained to a particular level of analysis; in fact 
Thus we arrive at our three types of second-order effects of technology-in-practice: subversive, adaptive, and 
generative. For purposes of theorization about the facilitating contingencies of each of these indirect 
responses, we find it helpful to focus on the secondary dichotomy of accommodative versus non-
accommodative effects. Interestingly, both subversive and generative effects fall into this latter category, as 
they represent two extremes in which the organization does not adapt. As will become clear with the 
introduction of our propositions, adaptive responses appear to be associated with lower levels of 
informational uncertainty, while non-adaptive (generative as well as subversive) responses appear to be 
associated with higher levels of uncertainty. At this point in our research, our propositions are underpinned 
by theory from the literature; whether or not our logic bears out depends, of course, on our data collection 
and analysis.    
Organizational Information Processing Theory 
As leverage for theorizing about the antecedents of various categories of unintended consequences, we look 
to organizational information processing theory (OIPT) to understand how organizational structures serve to 
dispatch uncertainty effected by the innovation process and its consequences, and how organizations respond 
when existing structures are not a sufficient fit for the information requirements induced by technologies-in-
practice. Theorists in the OIPT vein focus on how organizations can either reduce the effects of uncertainty, 
or reduce uncertainty itself, the sources of which may include environmental characteristics of complexity 
and dynamism (Duncan, 1972), environmental instability (Tushman & Nadler, 1978), technology (Daft & 
Lengel, 1986; J. D. Thompson, 1967), interdepartmental relations (Daft & Lengel, 1986), task non-
routineness, the need for substantial sub-unit task interdependence, and increased task complexity within a 
sub-unit (Tushman & Nadler, 1978). We include the adoption of an innovative base technology in this list of 
uncertainty sources based on the logical argument that the implementation of a new IS is understood to 
herald uncertainty, whether in terms of features added, power struggles introduced, or revision of established 
processes (Bajaj, 1998; Sarkkinen & Karsten, 2005). As such, we suspect that the uncertainty introduced by 
an ICT innovation will impact an organization differently depending on the structures in place to dispatch 
that uncertainty. For given tasks to be completed within such contingency variables as identified above—as 
an example within our research domain, the documentation of patient histories within the context of a newly 
implemented electronic health recording (EHR) system—organizations must process a quantity of 
information proportional to the associated uncertainty. This entails engaging in the process of gathering data, 
interpreting and synthesizing it into useful information applicable to the task at hand, and then successfully 
communicating and preserving that information for the continued benefit of the organization (Galbraith, 
1974; Tushman & Nadler, 1978). If the complexity of the environment of the EHR, for example, causes a 
great deal of uncertainty, then the hosting organization requires mechanisms to reduce the impact of the 
 
 
uncertainty or the uncertainty itself. A primary goal of OIPT is to achieve fit between an organization’s or a 
group’s information processing needs and its information processing capabilities (Galbraith, 1974; Tushman 
& Nadler, 1978), the convergence of which has been found to positively impact organizational performance 
or survival (Premkumar, Ramamurthy, & Saunders, 2005). Because we suspect that good fit of an innovation 
with existing organizational characteristics will indirectly lead to peaceful, uneventful adaptation, we are 
prepared to reconcile opposing goals—that for generative, non-adaptive second-order effects to occur, fit 
must be bad. Several questions remain at this point in our study that we hope to resolve with our case study 
observations, for example, in the face of lack of fit, how can generative instead of subversive non-adaptive 
second-order effects be orchestrated?  
Given OIPT’s assumption that organizations are open social systems that must process information but have 
limited capacities to do so (Tushman & Nadler, 1978), it follows that organizations must make strategic 
decisions to either increase the amount of information available to be processed, or decrease the amount of 
information that must be processed. Galbraith specifies a range of mechanisms and organizational structures 
that are meant to facilitate both options, depending on the extent of uncertainty; all such mechanisms serve to 
resolve lack of fit in order to ensure the organization’s end goals are still met. Strategies such as employing 
rules and programs, referring exceptions up the hierarchy for decision making, setting goals, implementing 
vertical information systems, and employing cross-team relations are means delineated by Galbraith that 
increase information processing capacity; conversely, the introduction of slack resources and the creation of 
outcome-based teams decrease an organization’s information processing needs in the quest for fit, which may 
fluctuate across subunits and vary according to source (Tushman & Nadler, 1978). For example, Goodhue et 
al. (1992) suggest data integration could simultaneous benefit heavily interrelated departments that need a 
shared, standardized language, while constraining other departments that face uncertainty stemming from 
task complexity, wherein mandatory data integration might diminish flexibility.  
In addition to uncertainty, a second reason organizations process information is to reduce equivocality (Daft 
& Macintosh, 1981; Weick, 1979). Organizations face scenarios not only defined by lack of information, but 
also at times replete with ambiguous and conflicting intelligence (Daft & Lengel, 1986). Weick (1990) 
describes technological innovations as sources of such ambiguity because they may comprise complex 
systems that give rise to random, continuous, and abstract events simultaneously. Thus they may make both 
limited sense because of what is not apparent to the user, and many different kinds of sense because of the 
multitude of interactions offered up to the user. In situations characterized by ambiguity, the mere reduction 
of uncertainty is insufficient for successful task completion. Organizational configurations must also 
eliminate multiple, conflicting interpretations of information pertaining to organization activities (Daft & 
Macintosh, 1981) in order to allow for a shared interpretation of circumstances. This process, a type of 
forward-thinking sensemaking (as opposed to the traditional reflexive formulation) that supplements the 
mechanisms of information processing fit alignment, requires imagination, inferences, and problem solving 
in order to equivocality sufficiently to successfully complete a work task (Weick, 1990). Because an 
organization’s sensemaking must be sufficient to deal with equivocality surrounding given tasks, the concept 
of fit concerns not just the volume of information processed by an organization, but also the quality (Cooper 
& Wolfe, 2005).  
Propositions	  
To gain insight into the distinctions and commonalities of our three specified types of unintended 
consequences, we look at what OIPT has to tell us about information processing associated with innovation. 
A basic premise of OIPT is that if a task is well understood prior to performing it, much of its details can be 
preplanned (Galbraith, 1974). However, if there is high uncertainty during the execution of the task, decision 
makers are forced to process information during its execution, a less desirable situation with less predictable 
outcomes. Thus, increased preplanning ability complemented with the flexibility to compensate for inability 
to preplan is a main goal of organizations (Galbraith, 1974). In tension with these understood organizational 
objectives, an innovation, typically defined as “the adoption of an idea, material artefact, or behaviour that is 
 
 
new to the adopting organization” (Lyytinen & Rose, 2003), is by nature a source of uncertainty. Even for 
typically standard tasks, the introduction of a technological innovation into the task routine increases the 
task’s environmental instability and is likely to increase the level of task complexity. Thus, the 
implementation of an innovation requires an organization to employ strategies to cope with the uncertainty it 
introduces. It follows that if adoption of an innovation conveys information processing needs, and fit of 
information processing requirements to these information processing needs depends upon structural decisions 
of the organization, there should be some detectable relationship between adoption of an innovation and 
organizational structure. Additionally, we argue that the degree of fit between capabilities and needs will 
have some ramification on the unintended consequences of the adopted innovation. If fit is close, then the 
uncertainty posed by the innovation becomes absorbed by the organization and the task is executed 
uneventfully. However, if fit is not close, conditions are set for unintended consequences to ensue.  
As such, we ask the following questions in our effort to predict which type of unintended consequence might 
flow from a given technological innovation: 1) can the innovation be handled as an exception by the existing 
information processing capabilities of the organization, successfully handle tasks it is meant to address, and 
work with existing technologies of the organization? If not, 2) what does lack of fit portend for the second-
order effects of the innovation? In exploration of the first question, the decision maker’s use of the 
innovation becomes the task—the decision maker must acquire the knowledge necessary to use the 
innovation. If the organization has established mechanistic or structural strategies to quickly facilitate the 
required level of information processing, we expect the task to be resolved. For example, a matrix team 
structure could be implemented that matches up technical coaches with regular users to accelerate the 
assimilation of new knowledge of how to use the innovation. In this case, the organizational structure would 
facilitate filling decision makers’ knowledge gaps to a sufficient degree. If structures are not in place to 
enable this knowledge, it is likely users of the new innovation will identify it as a barrier and unintended 
consequences will ensue. Thus, we propose: 
P1a: The more that the uncertainty introduced by a base ICT innovation can be resolved by the 
current organizational structure, adaptive second-order effects are increasingly likely to follow.  
P1b: The more that the uncertainty introduced by a base ICT innovation cannot be resolved by the 
current organizational structure, non-adaptive (i.e., subversive or generative) second-order effects 
are increasingly likely to follow.   
Once the task of understanding an innovation is resolved, decision makers will continue to use the innovation 
as intended only if the innovation can increase the organization’s information processing capacity. If a user 
employs an innovation that forces him to process greater quantities of information to accomplish a task that 
took less processing effort before the innovation, the user is going to conclude that the innovation makes his 
job harder. As such, the user is at this point likely to respond in some unintended manner—either by 
attempting to work around the perceived problem via an adaptive unintended consequence, or preferably by 
engaging in a generative pursuit. Regarding this escalation of information processing effort, we propose: 
P2: The more that an ICT innovation increases information processing requirements of a task 
relative to the amount of information processing required by the task prior to the innovation’s 
adoption, the greater the likelihood that non-adaptive second-order effects will follow.  
Finally, an adopted innovation must fit with existing ICTs. It has been argued that fitting a service to a task 
positively influences overall performance (Goodhue et al. 1995; Zigurs et al. 1998). Congruent with this 
conceptualization, the resultant task effected by an innovation should fit with the current technological 
infrastructure of the organization, or else we expect unintended consequences will occur. For example, if an 
organization adopts an RFID-based inventory system that cannot be configured to work with current data 
storage solutions, some additional unexpected activity must take place in order to successfully utilize the 
RFID system. From an information processing perspective, this situation equates to a lack of information 
 
 
needed to successfully match the task with the technology due to insufficient information processing 
capability. If the resulting unintended consequence is adaptive, perhaps users create a new database to handle 
the data load or outsource data management to a third party. The optimal alternative, however, would be 
some form of generative result. Ideally, conditions of generative fit would evoke users’ generative capacity 
(Avital and Te’eni 2008) to invent a generative solution, such as the design of a new technology that could in 
turn facilitate further innovation on the part of future users. Regardless of whether the outcome is adaptive or 
generative, we propose: 
P3: The more that an innovation results in a task that does not fit with existing ICT infrastructures, 
the more likely non-adaptive second-order effects will follow.  
As a corollary to our propositions, it becomes obvious that, ironically, lack of fit is a necessary condition for 
unintended consequences to occur. Thus, while a close fit between information processing needs and 
information processing capability (Galbraith 1974; Tushman et al. 1978) is required for positive 
organizational performance and even survival (Premkumar et al. 2005), we are faced with the dilemma that 
the opposite is necessary for generative unintended consequences to become a possibility. From our first 
three propositions flows the fourth: 
P4: For non-adaptive second-order effects to derive from innovation, a lack of fit must occur 
between the innovation and organizational structure, the incumbent task, or existing ICTs.  
The next logical question following these proposition is, once lack of fit is encountered, what conditions are 
necessary to direct the path of recourse toward “generative” non-adaptive second-order effects as opposed to 
“subversive” ones? During the course of data collection, or goal is to observe user interactions with 
innovations in hopes of gaining a clear understanding of what the conditional factors are, which we aim to 
include in our final presentation of this paper.  
Research Plan 
To observe a variety of second-order effects of ICT innovation, we need a rich longitudinal data set from 
multiple cases of implementation. Eisenhardt (1989) suggests that cross-case analysis can be used to generate 
theory, beginning the data collection process with a solid interview protocol used by multiple investigators. 
As such, we intend to partner with a large, public, regional hospital system in the Southeastern U.S. pursuing 
HITECH compliance for data collection purposes. As a healthcare facility that receives federal funds in the 
form of Medicaid, the focal system is subject to the provisions of the American Recovery & Reinvestment 
Act of 2009. This act mandates healthcare reform through technology implementation in according with the 
provisions of the Health Information Technology for Economic and Clinical Health (HITECH) act. The 
purpose of HITECH is to bring about organizational support for quality and cost improvement, care 
management and coordination; increase accountability for costs; institute comparative measures of 
effectiveness and performance; and implement payment rewards to motivate value and outcomes 
management (Murphy et al. 2010). The practical ramifications of the act are that compliant health care 
facilities must move onto standards-based electronic health care systems for facilitating clinical and 
administrative functions such as chart transcriptions, laboratory tests, drug utilization, radiology, and health 
records maintenance. As such, the physicians affiliated with this system are greatly incentivized to integrate 
their office systems with the healthcare system’s IS. The current rate of adoption is about 10% of all 
networked physicians, according to the hospital CIO, but as incentives turn to penalties, the rate of 
integration is expected to increase substantially. As such, we have the opportunity to interview physicians 
pre- and post-integration, allowing us to conduct a rich, longitudinal study bolstered by interviews of our 
subjects by the three researchers on this project.   
From the data that we collect, we will perform “within-case analysis” and complete detailed write-ups of 
each case study, followed by comparative analysis of the cases resulting in iterative and inductive pattern 
 
 
formulation and matching for theory generation. Our research will focus on multiple HIT implementations, a 
disruptive base ICT that we have identified as being conducive to a variety of second-order effects, including 
generative ones. To reach an appropriate level of internal validity, we will use direct observation of health 
care practices and their technologies-in-practice, documentation of observed second-order effects, bolstered 
by thorough interview protocols (Dubé & Paré, 2003).  
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